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a. 

0! an §i ^/^d e^a coma ai^sisi 4^ ?i oil ah wgxi dsoi! ens- 3 

2M OlDI gJH StQH Z>l§5h2£ *JA|& 4^ 2iP. 

01 [IH, &7I *!2>5>fS 32°j 2gf| UPLHtr S 3IO|^(Chip Rate)b A| § Xr CH10IEH2J 
of blM fllOl^(Bit Ratejep feP. 

CCrEUH. SilOl^g b|e SilO!^^ ^£lM(Spreading Factor, SF)i§ ?S ^ °[P. 01 EH 

§J , % ^ M ( SF ) 8 8rU2] A\mX\ CHI 01 BH dl^oi! XI ~ ^JH^S 3E°I ^OIM UPfcHp. 

CDMA 16J A|^gj2| 4^;>I01IAH^ 5| J3 3Ei ^ 51 £6f£3| ttH^OII ^5r^r A III 

Xf CHI Oi EH M ^-#Sr 4> 2A°U. 2J£J §J 01! EH CHI oH & 61 e CiE CHI 01 EH 322J £ ^ 

01 Xi\ Ji £J II ?^25S SS2I SEHS/H □□^ SD. OlEHEf Si8 ^£Jj|oj w^ig gBf 
OI-CHI H AiPl 71- BD\\ sCHS^i SD. 

HJEUH. 2f AfgXr df 01 EH & Oil AlZt §7171 01^0^1 2iH, 2^ 2^ AfgXf Q| 01 El Oil □ *h S 
£l[0|f=7f gSShPI! 3* 3 ST 3?. CDMA A|^g§ A Hi XI M ^?^^[~ 32M AH S ^Hl§} 

Al ^ o^AH 2> AhgXI- CH10|EH2j£| 2!£S XH! JH ^ 4= 2iCL 01 fLH . S*#S(SF)§ AfgXf 

61 SOI- □ P^Tll ^§5^ 2> AfgX*2J CHI 01 EH 2^1^ AH ^ pe;Hj ^ p . 01 EH ^ 22M 
OVSF (Orthogonal Variable Spreading Factor) 32PZI *hP. 

XIS^EHb CDMA S£J A|±*J£j £*'7|0|i ^blE! *>#7|2f ^£171011 ^bl^ «a*#7|0|| OiorOI 
2Q ^ Ail 61 ^S^Q. 

£ 1E §2H CDMA geJ A|^gj£J ££!7|CH| ^PblS *^7|g UEtti! 230IP. 

£ ££613. b,(t)fe AfgXl k°l CHI 0! EH fclSOIH. a,(t)^ *!12 5}a 32 cJ ^ 01 EL CM ^ I AH 

AfgXt k2} CHI 01 EH b h (t)fe ^Hl£l^ 2E 6! S a k (t)2r AH ^ g oH XI AH ^ci£l3 2^ 

Afgxf s(t)^ p^sfaoi xw^m mmw a^ci. 

01 2^ ^01 51 LI2J §°J& xH^M e§HAH cJ^S s(t)Eh Sf^ C^g ^ Of ^01 UE}^ 

4^ 2iP. 

.v(/) = 

^ 1 CHI AH K£ SJHI AfgX}^ 4,^ 2JDI6HI. omega ^ ^Jll^g °JQItlP. 

OI^IAH a k (t)a b K (t)^ P§ ^ 2^AH UEIi 4^ 2iP. 



b K (t) "* - 

^ 2m ^^613, AietM UEfLH^ OHJH ^4=0101, b km ^ k^MH A^§^2| m£flH CHI 01 EH Hl^ 

^AH 1 V '-r°J ^^P. T k ^ k&M Af§Xf2j CHI 01 EH bl^oj ^^i^ CHI 01 EH b|^ B||0| 

MHI «4-^0|P. 04 ^ I AH , b k . 0 . k=1.2 K.B t=09J ^ 21 CHI AH " EH 2-^0j AI^EPH D\%m 

P. 01^ 2^ A^X^OHI die 2^21 A|3| AISOI AH S Al 2* m?\?\ OI^OHXI S|D|© 

CL 

m& , a k .,^ AfgXI- kOil j yjRH S(Chip)o^ «AI 1 T EE^ '-1'£J ^utP. 

a k ,,^ ^^1^ N k S a k>i = a k . )+Nk M °i^«fP. Tc ^ S ^^l^AH S eil0|M2| «4=&0IP. 01^1 AH 
2^ MgXhHj CHI 01 EH Oil S ^Pl^ 2% §^6[QI! }f3*[P. vP(t)b S°l ^BIM U 

E>LH^ a^OIP. 

2 2fe gE!« CDMA 1^1 Al^gl£J 4^cJ^I0H ^blS ^^c_^IM UEIH1 2^0IP. 
2 2M ^6l^|oj ojb. ai^ r (tm Pi ^ 33} ^01 UEIi 4- 2iP. 

/-(/) - .4.V(/-T) + //(/) 

^ §5512, Abr JH^g S2f5^AH ^'CHU^ 2H = 01D1, n(t)^ SS ^^OIP. 

^^6.^1 Oil AH b ^ 30HI UPtH 6is r (t)OHI «r^O|(HI/H ^J25f& 322f 32 

a ( (t)S AH ^ Q}£[ ^^£1^ bl^§S *± §oj 5i^*VEf. Zl EH 3 , a,(t) 3201 

L|§ A^gXt CHI 01 EH £JS^ 2¥ ^iH£]IZ S61b AfgXrHI CHI 01 EH 61^^01 4^&P. 

01 ^1 AH ^±\m SP 21351 H Aim 71 ?| 6|0I 2H^ A = 101 H, Si n(t) = 0 ei OIIS MCH 

^SSrS, «fi>M7|oj Als Zi(T), T = q * Ti.i= P§ ^ 42f ^0! UEl^ 4^ 2iP. 01 71 AH i 
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c=r 4= £! 6r £1 AfgXf 6JS£i UEftHDL 

= /% + / A< (/') 

013IAH Z.^ A Ji l k .i(T)^ a§I 301 UEiy* 4= 

|l,,<7> n*u»<i jj,nvm i i 7>/,-|7j * 7A- 

T|£T k 

/* A , <■ > Q «* * , E «* , 

Ti>T k 

OniAH ^ >b xSP ^>tU eg §4= s Oil AH sjQi&e UEfLHb S4*0lffl, 3££j^ A>gXF 

CHIOlEi U|g b k . m 0il ^312*01 2*fl£!fi U.itT)^ SHJ 2tS ^}| ^idHAH^ f\.j(m) ( m = 
a k>i (T) (3 k .i(T)°J 2*01 '0' 01010* »Q. 01 S e*^»te 3E^f 0VSF 

0121- 0VSF 2E, Csf.h. n=1. 2, . ... SF. fer Cf§ £ 3Hf ^01 ^j^S 4- 21 P. (82 : 

3GPP RAN 25.213, V2. 1 .0( 1999-04) . Spreading and modulat ion(FDD) ) 

01 UK, c,.,8 3^ U^2| Al^Olffl. c,.,S¥EI ¥ e^lOil 8HS»te 3^ c 2 .,5[ c 2>2 :» 

5*. 2E c 2 .,E c.,21 3E ¥ JHM AH PjSSI 2012. c 2 . 2 = Ci.3 Ci.iOII (-1)21 5^ 2E1 

3E c 2 .,^ 2E c 2 . 2 ^¥Ei£ ^31 §i!^ HfSM 0188101 ¥ 3fR*!2| U 

01 101, A\mX\ k2J a k .,0ili= SF =N k £i Cse.„ , n = 1. 2. ...SF, g Oil AH SfUI £ ^6f01 M§ 

mm. A}§6fb 2E OVSF ^¥ El Al^oHAH 2E U?5J ¥£! c,.,^ ^fc s 31 Oil OVSF 3H2f 

M§5fBlb OVSF 3 = S¥EI 1^X1 U3f^ g^lOil OVSF 3E)[ **XH AI^^OIIAH 

zia-iu, oi2} mv\ ovsf shoiiah si aioi^ ah^ <ysoii ch*[ * &s 

& XIS7»X| gg&t dF2f ^01 ^AIBI* 4^ . 2 Bit 01^}}. AH^ Pi 6ISM0I §gJ*} ^£ 

goii ems g^m 2aanepj o^^xi sei 3e m tt\o\mou am ovsf grg- 

^S0| XIIAISOI 2iX! aa. 

n^Ai, AH ^ PM £ 511 01 eg □gtsf Ai^oil CH8f01 g£H2t gTS OVSF 3^ ^ 

oil tDei ^?]^ ovsf 3Ei m&m s^oii^ 3^21 ^iihsm oim 4^ aicn Mgif ^ 



a>£fAH, g 01^ oil ah ei^ti gen ^1^21 ^xiism ^ ef 8f 01 9} mm ^^^.m , ah 

1 Cf§ 3E S 2II0IM ^ ^ AfgXh a] sOil Qi 6104 AH S Z.^ M 01 XI XI SMI ^ AfrgXHi =? 

4^ 21^ «f<y m^m 2E£ ^©m^ ^ei 2^ atoi ^chi ah xw^m se 

Xji^sM ?i^ 5101 CK 

^ ^S2J Qm AH^ Cf§ £J eilOI^M ^~ 2| aj s CHI DiShOI ^ ^ §EH AH^ 

z}&m di xi xi ^ijn *><^ 3Ei xHysf 3E^ ^ei 3e aioiMOii/d xw^m se 

oi^nf &^8^i s ^ ^soii n^s, §ei 3^ ai 01^ oil ai xnysi 3 

Er ^gg S aiOl^oj HI Oil ^SEJ^ ^^|2J bl^O] ^^EJ^ 5|J0 5>Ah 

3E1 AH^ Q§ g eiiOIMS A^XF Ajs^F g^6f^ A|^^2J xH^^ ^SmOl 0| 

xH^lf 3Eb, 4TPI SEHM 2BI»0I 6f^l a 3I0|^2J blOil rj}£f 

l§£Jb iJ34^l2] bi^MOl AH^ SCHSEJ^ *^ 3EI Afg*!Cf. 



01 sh ^ ^shj duf^si- ^ ^ ai oil oil rifM *i §¥9 ESI S^SFOI ^g«[Q. 

g ^3 Oil AH ^ EXW ^2 3E ^, OVSF 3^ g Oil AH AH sL CF^ S SilOl^g AFgXf- <m 
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s Oil ?}&m 0! X\ XI SJ = OVSF 3^g ^ Oh AH m 61 = ^El 2E SIOi^OilAH XH ^ ah 3E 
b o f Si l\\ 21 & El . 

S£m. OVSF 33^ a EH ^ . £j 1^31 Al ^(Rectangular pulse)°i:?h £^ 51^ CHS 

n\-?iJ\Q\\ m& ^3°^ ^ §eh^s ovsf 3£em srouH isaf^ sei 33 eiioi^oii 

AH xHy^h 3E tt JSi xh^smtj. 

01 Sh S ^SOil CChE XH y 5h 3^ gJSOII D'SIOI ^ Ail 61 gg&DL 

§SJ& £ SiOl Zj AfgXh AjsOil CHS! xW^Zl 33 ^ ^ CHI AH ^ AhgXh £1 

S^f AH sL Al 21 ^!3f Ol^OiXI 2iS ^ ^ CHI 2* AfgXlg ^P^SH^fe 33^AH OVSF 33M Ahg 

aioi ^ Aigxi Aj§|^oj zv^e xipmsci. 

g ^ g Oil AH 3 g£H£h Of #31 XI S 2! AhgXh da^Oil AH S Al 2! = Z>Ph OI^CHXI 2iEh3 § 81- 

3. oi o. Ahgxh ah^ s aioi^g gffercni jis^ek 

01J1AH. 3j AhgXh dS^I AH^ E1E g aiOl^fe A-ll^OI £1 Of . = . AhgXh £i^2J £j 511 01 ^ g 

chi ah ^ gj 2t!oi r g oi am oidm qe s aioi^ r 0 * ^ ( y = i, 2. 3....)s 
^ = ch. 

01 [in. g aioi^^ r 0 oi A igxf Ajsoii ovsf 332j »g g>s^ gen2f sse> n\ § oil oqei 

HfifU. R 0 * ( y=1, 2. 3. . . . )°J £j 3IO|^g ^ AlgXh £.5 Oil 1^6^ OVSF 33^ 2 XHI 

ovsf 32 e i^^EI ffS&CL 

XI^EHb g SfgSI £J BilOI^Oil (HE XH g si\ 2E "JSI HI CDMA Id A|^^2J 

^£\J\G\\ ^§5h01 gg&CI. 

B ^ h SOil AH Afga^ S<m Al^gjSI £^|£h ^£H2h Is!! ^SOICh. 

01 21 AH, AhgXh k2j CHI 01 EH d5 b k (t)tr ^ 2 Oil Uad! W9} ^°U, 32£JS*r Q§ £{ 521 I* 
O. 

Ol ^1 AH a M e k Ah g Ah Oil >il 1^9 3^£| j ffl Wi ' 1 1 5E^ g^S ^^EL 

3 Ell} T c , k ^ k&M Ah§Ah2J Sj ^^1^ £ 2il0l^2] «^^OIQ. S ^^lb T c . k = M k T» , M K = 
1.2.4,8 £ UEh^ 4^ Si^ffl. T, = 1/R 0 0|Eh. 

^ k (t)^ k SjJRH AhgXhHi S ^ EH H UEIUib ^^01 EL 

OH El AH . AhgXh k2J CHI Of EH ^5 b k (t)^ 3^6" S a k (t)2h ^8h01 ^33, 2^ AhgXh 

m^m xw^m saioi ^^sel xh^ m gshoi slh xi^ 2^ dm sd)~ ^ 3Bh e^'Sh 

P. 

SEeh. ^ ^SOilAH Ahg£i^ ^d^l^ m^2\ e^ShCW. «a>d^|2J ai a Z,(T). T = q* T, 
e Oil AH iJi U.i(T)^ Che ^ 63h ^Ch. 



A / x >E / \. A ) E .,« t f >,/, 

Ti ^ T k 
Ti > T k 

OI^IAH. a k .i(T)£h 8k.i(T)fe S^fi ^ 4£h SO. 

3 Ei H ^ , 2^51^ AhgXh QlOIE-i b|M b k . m 0ii ^ ^1 SI 01 U.i(T)^ §°l ^^1 

?16HAH^ R kii (m) (m = a k .,(T) 3k.»(T))2| St 01 'O'OICHOt »3 ^ ^ 2iCh. 
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W J2ai6HO^ SP. 

oaf ah, g a^goii/dfe a w± e-4oi- A^moi^u £i= g^2j 31^0^ s^i- □*joi 

s^EhSJ s^s nam&ooi , , s ^^^f Aiama ovsf g@s -aae 

P. 

£J fi^DI- Af^^OIS S ?l Oi! AH ' 1' 2J &g ^i=rP. ^. Y k (t)^ t = [0, T c . k ] 21 ZJ- Oil AH 

TSj &S □ 2121 ^21011/dfc '0'2i 2FXIHS &i 6^ Pi ^ 7 if 1*01 ZIBsMI 

UE>y* 4= SIC*. 

( > A, Q B , , B , , 



7^ < 7^ 

T f > T k 

*J 7^ ¥ 2H2J 3^ a M 2f a i>n 2] 6*33*01 P. 

CDPAH, ^ 3E §011 *J ^J\D\ g§ <M^(^, a 211 01 fe o <=>)M a ( , n 01 El 12 5[2 S ^ 
3PI- 21 £1^8 a k>j P S^. 3E a kij 2J S30I T ck 2* 3E ai . n 2J S^OI T c .i AhOI Oil ^ D§ ^ 8 

7' = T- * /> 
7 c.k ' c i ' k.r 

Pk.i = T c . k / T CJ = M k /Mi 

OltUi. 3E a kii 7f T c . k °J eel" StOI g2*0fl 3E a i>n £ P k . ( ^ £sfe*p. PP 

AH, 7B Q§ 92* ^01 B»&P. 

/« A( c#»#) /v Q («**,. Q 

' / A /*. V *# /•.. " / 



Ti ^ T k 

• I . A 1 .- I •-• I t /*. .-I 

Ti > T k 

oi an . ^2]2j a k . r oi! mmoi &j 9:?i- 'o'2i &i 
at 21 eroi 'o i 2i saoip. 

PPAH, MmX\ i fiP g 31 01 eg ^ 

E*^B010* tip. 

«. » - 1 )/• .i 

Q <*., o 



r = 0.1 Ni/Pk.i-1 

01IS mO\. 2E S 51101^21 *JS ^. R 0 , 2*R 0 , 4*R 0 0| E*H»fc Al^iiOilAH OVSF 2E2J 

t^iTE , S BilO|e^ r 0 oi Aj^^ gBH2f e^El CHI WZ\ OVSF ^^5fH 

P. 

nam. aioie^ 2*r 0 £J <^^oii □ sh ah b £ 3011 uptu ovsf s^oiiah e 4chi ppyj ovsf 3 
ei ^^612 n eoiiAH °»2j2i ami &s-*[p. 

£ 4011 UPtH 2E^ ^01 5>^Q. 2*R 0 2J S aiOl^gj 3^011^ Ro2| S 21101 MCHl 
HldhOI 3101 2bH^ iOlld2Eg 3Eb|eg ^ ^mi ^q] cHSfOI 1 0 ' 01 3fe 3E§ 
P. HEHS, c 2? =(1. -1). c 0 =(l, -1. 1. -1). c 4 . 4 = (1 , -1, -1. 1) M2| 3E}[ 6HSSP. 

aioi 4*R 0 ei ^moii oimoi^ 2*R 0 2j § aioi^oii tnmoi s aioiM^f 2bH^ 
3Ebi^e ^ ^h^i ^ch cnmoi l o'oi 9^ sei ^^p. nam, r 0 2| s ^oimoii uimoi s 
3101^ m ^ ioiy2E£ s^di^e ui jh^ ^ch cnmoi 1 0 ■ 01 2e§ ^^p. 

SEe[, S ^101 4*R0fiP <M^0i| L|]5HAH£ ^>0| SB Oil CQP OVSF ^ 
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u 

X\ 

u 



2iD . 

^3, &P HFS011 CUP £>0f*J OVSF ^SE -g 21 a 0 'g25 £ AI gf 

. ^ . I^SPP ^ OVSF 3HS^EH A|*!6HAH ^dj 3E01I 0|^^ ^PP 3E2[ g 5} ?J ^ 3 

S^Ei i^PA1PP = 2E^[ 41 3101^0] aj ^ CHI Al|fl2 P II Ps'OfOt 30IP. 

*J l^P B!£2I P^^£ ^o^j Qjxioi §34H^°' ^ ^ CHI OVSF 2E| 

Z> |g5lb gg^P. 

„(t - T t . k /2-d) = Y k (t-T c . k /2+d). d>0°J 3^ ^1 6P R,.i(m)0| 'O'P &g 3 c 
n SQ §J eHOIMS 3* = 2^ PE AfgXf 6moi k0 ]| QjgfOI Q§ P 1101 £! ^ P CH 01 gf 



Q 



v A ( /- f.ttiui <f**Mtti t .' \ f i >^ /' A , > 



L M' , < f -> i=- y ', u/i < > 



d = 0. 1 N,/P k , -1 

[LfPAH, *] 1101 EJ-^SIS PS *| 12P £}^oW0\ BP. 

U t.rJ'k.iWk.i/2- • _ ~ U I rrk.t* l>k.ii2-\ \ y 

r = 0,1 Ni/P k . -1. e = 1. 2 P kJ /2 

^ . £ ^P 5f ^ OlSJll^ 3¥0il^r ^ lOHf P 12P ° ^ 6f ^ OVSF 3E1 Of AH 

E>P. 

01 ~ S £1i0i^P 2 - R 0 gi 3? Oil 2JH ^P 'O'Oi Pffl ^AiOil AH S SOi^Oi 0i¥OiAie OVSF 

3E§ ^ of ah s&&g 2I0I&P. 

IF PAH R 0 °J gj 3IO|E2f 4*R 0 °J S 3101^^01 g^8fi=f Ai ^ CHI AH & W±3\ S¥ (PSP^tlH 
4^ S □SOI 0I¥P*I c 4 . 2 =(1, 1. -1. -1). c 4 . 3 =(1. -1. 1. -1). c 6 . 3 =( 1 . 1. 

-1. -1, 1. 1. -1. -1). c 8 .b=(1. -1. 1. -1. 1. -1, 1. -1),...3f SCI. 

wgsi mil 

OI&P g Oil AH P ^01 ^ £ El 3E 31 01^ Oil AH 3E ^j^g g SilOI^P 

AH^ LIE Ci^P 2* AfgXF ^Jtll *^of04 2 ^ $12ag ) g aiOIMP AH si DIE 3* 

afoip zj^e hipohoi sai s^m ^r^Ai^i^ sia. 
a^p» 1 

aiO|M°i blOil (IIP H § ^^IP dl^HOI ^iH£|^ 2EI AHS P 

^ S yiOief AFSXF Ajs^F i§5ib Al^*j°j xH ^ §1 W^8f^ ^S^^ 6f 

^ ^El 3^ eflOI^CHIAH xw^m 2^ ^g. 

2 

XHI 1^011 2i Oj AH , £J\ x\\^& 3E^, 

^^1 SP ^EHM ^2 P of 01 AO) g £1101 ^P HI CHI d|P ^g£Jb iJg^OIP dl^MOl AH S 

§Oj*jPb AF§5f^ gEI 3E £11 01 ^ CHI AH xH^fif 3E ^ 

3^?» 3 

XH 2^011 2iCH AH . SCUSP ^IH »^ 3^^, 

^^1 SP ^± ^ EUPh CHS§^ 3¥0if AlgSI^ 51 S El 3!E SIIOIMOIiAi 

3E &g gfS. 
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SSI 



b,(t) 



«i(t) 



Mt) 



b,(t) 



£32 



200 

4- 



CAM aj& 

(A) 



a,(t) 



■■(l) 



210 



Ti * Wl 



gJH^ 5^2001-0016706 



Cu = (l) 







Ca,= 


(1,1.1.1.1.1.1.1) 




(Ul.1) 














(UU-l.-l.-l.-l) 


Cw = (1,1) 
















C W = 


(1,1,-1,-1,1,1, 1,-1) 






(U-l.-l) 










Cm = 


(1,1,-1-1-1-1,1,0 






Cue - 


(1-1.1.-1.1.-U-1) 


Co = 


(1.-1.1.-1) 












C M = 


(1,-1.1-1-1,1.-1.0 


C tt = (l.-l) 
















Cl7 = 


(1,-1-1,1,1-1,-1,1) 




Cm- 


(1.-1.-1.0 










Cm* 


(1,-1.-1.1-1.1,1.-0 


SF 

=2 




SF 
=4 




SF 

=a 
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51 & 4 



C fl ,5= (1,-1,1-1,1-1.1,-1) 





C4.3= (1,-1.1,- !) 














(1, 


1.1.-1 1.1. -1.1) 


C« = (1.-1) 
















(1.- 


1.-1.1.1.- 1. 1.1) 




C 4 4= (1.-1,-1.1) 












c 8J = 


(1.- 


1.-1,1-1,1.1.-1) 


SF 


SF 






SF 


= 2 


= 4 






=8 
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